Analysis of the peanut agglutinin molten globule-like intermediate by limited proteolysis.
These studies attempt to characterize the molten globule-like intermediate in the unfolding pathway of peanut agglutinin (PNA). PNA is the only known example of a homotetrameric protein that lacks the 2,2,2 or the fourfold symmetry. Previous studies have shown that PNA describes a non two-state unfolding process populated with a clearly defined intermediate. The intermediate is monomeric and has lost most of its tertiary structure and has a substantial amount of secondary structure still intact, thus described as a molten-globule (MG)-like intermediate. It was also shown by isothermal titration calorimetry to bind to lactose and some other ligands with an affinity similar to that of the native protein. This paper describes limited protease cleavage experiments on the intermediate using trypsin and protease V8 for its structural characterization. There are two hydrophobic cores in the PNA subunit. These experiments suggest that in the MG-like intermediate, the second hydrophobic core, near the sugar-binding loop of the protein loosens up. This effect is significantly reduced by the presence of 90% saturating lactose, as deduced by a reduction in cleavage propensity. This is also supported by the gain in the tertiary structure as observed by near-UV CD.